Only with ~ knowle~ge of computers can we participate effectively in all facets of modern life. Computer literacy w{// enable us to keep control over our own professional activities to contribute effectively to debate, to use the new information systems and to develop our ~wn projects.
It has become a common experience to read a sheet of computer printout, such as a pathology report, and to discover that the information we want is hidden amongst a mass of figures and text. We get frustrated and rightly feel that this computer business has got out of hand -and it is true. Too much control of our environment is being allowed to slip away into the hands of computer technologists who don't properly understand our needs. Only if we know more about computers can we use them well and imaginatively for solving a wide range of our problems, under our own control.
It has been said that to be a good programmer today is as much a privilege as it was to be a literate man in the sixteenth century. I Those who declare this to be an incongruous comparison are confusing the computer -a machine, with its programmera person. Programming is creative and the ability to program computers, or at least understand programming and computers in a general way is important today. Those who lack the new literacy, computer literacy, will find increasing difficulty in participating effectively in professional, business, domestic and political life.
The objective of this article is to expand on why we need to know, to explain how we can Addrc~<, for RepI ill!'.: Dr. (', aig \l()rgan, Ikpal tlll\.'1l1 of Ana.:",! Ilel il· ... , R()\al WO!llen'~ Hmpilal, 112 Grallan Sued, ("<1111(111, \'11.: . J053. Au:-,tralJa.
. learn, and to give examples of what we can find out.
Why we need to know
Computers are being used increasingly for tasks which directly involve the anaesthetist. If we want to keep control over our professional activities such as maintenance of records, clinical measurement and accounts, if we want to make informed contributions to debate about computer proposals in our hospitals and professional associat ions, if we want to be able to use the new information systems effectively, and if we want to use computer techniques for our own projects then we must learn about computers.
Better management of our professional life can result from computer information systems. We will be able to make decisions on easily accessible facts rather than on guesswork. We should not expect to save money, but rather, with the same resources to do more and to do it efficiently.
A fascinating array of computer-based clinical equipment is available. It is very easy to get excited about the speed and power of these dazzling new machines but fail to grasp the basic principles of how they work. We need to understand the problems resulting from chopping up a continuous physiological signal into little bits -which is what a computer will do to it. We must be able to judge equipment with some knowledge instead of having an emotional reaction to it.
Computer information systems can now be bought off the shelf. In response to prompts from the computer the user can define a set of information on any subject, for instance, details from an anaesthetic record. The information is entered as it is generated and reports will be produced to answer any specified question, for example "How many vascular cases did I do at the Austin Hospital from January to June 1982?" All this without writing one line of program. But to make good use of such a system we must be able to choose those items of information most likely to be useful and to clearly and without ambiguity define each item.
We all like experimenting with ideas. The computer is such a flexible tool that it can be used for almost anything, but how are we to know what it might be good for if we don't understand its principles of operation? We need to know nothing about how it does it, only what it can do.
How we can learn
The traditional methods of reading and doing can be supplemented by computer-aided instruction. Such a system is now widely available to help us learn about almost anything including computers.
Only by regular reading can we keep up-todate about how easy or difficult a particular application is. The major newspapers have weekly sections where we can find out about local exhibitions, news, computer company problems, details of courses and get a good overall view of the local computer scene. There are dozens of popular journals which, if nothing else, will help us learn the jargon. We need to choose carefully any computer books that we might buy. Many are expensive and are inappropriate to our level of knowledge, although several good locally produced and inexpensive books are now available.
Computer courses tend to be oriented to a particular machine or language, which is a disadvantage. All computers use similar logical techniques for problem-solving and a computer science course based on general principles is the best sort of course.
There is, however, no substitute for getting our hands on a machine and using it. We should not only run programs written by other people. We will learn from that, but should also write our own. We might easily write a useful program that would convert the pressure units of centimetres of water to kilopascals.
What we can learn Language
There are many parallels between natural and programming languages. The noun, the adjective, the verb and the rules for sentence construction are all well developed.
The noun of a programming language is the 'variable' which conceptually is a named storage cell capable of holding information or data. We are familiar with the variable in everyday life. Consider the Town Clerk. Although his name may change from year to year, he can be found at his address at the Town Hall. Similarly a variable in a computer has a name and can contain different items of data from one instant to the next.
The concept of the variable can be extended to allow different types of data to be stored, e.g. a number rather than a string of characters like 'John Smith'. When a programmer names the variables he will use, he will declare what type of data each can hold using a construction analogous to the adjective.
The variable can be expanded to allow access to a whole set of data all under one name. This is analogous to plurals in natural language. At one stroke the sentence 'Cheshire cats always grin' makes a statement about all members of the set of Cheshire cats.
Just as nouns need verbs, so variables are useless without functions like "add", "read" and "print".
Despite these parallels between natural and programming languages there is one major difference. Programming languages are precise and have none of the beauty nor subtleness nor richness of expression of natural language. Jargon Aside from a few shining lights, computer literature is littered with jargon. If a computer salesman can't describe things in English then he is either incompetent or trying to con us.
Of the thousands of computer words, two are fundamental. A modern computer system is a collection of hardware and software components. "Hardware" refers to the bits of a computer you can kick as opposed to the programs you can only swear at. "Software", or programs, are lists of instructions prepared by some person which tell the computer what to do. Software can be represented in a variety of ways, and a common representation uses the English-like language mentioned above.
Methods
If we think we would like to use a computer to solve a problem then there is a proper method for doing it. First we must understand what we want the system to do. Then we can enquire how much it will cost. We need to know nothing about how the computer will do it, but we must write down in as much detail as we can exactly what we expect it to do. This very difficult task is made easier by writing out a sample of what the computer has to print or display.
Our human ways of thinking and of doing things are much more complicated than they at first seem to be. When a real life problem is solved with a computer, all the unspoken assumptions that we would make are ignored. Take the application of computers to literature searches. Subject keywords, the author's name and other items are stored and on request the computer will match up those items of interest. But if someone knows that the information they want is in a slim green volume with gold lettering on the cover, then the computer will not be able to help.
Having defined what we want, the rest is relatively easy because now we can ask a salesman how much it will cost. We should avoid salesmen until we have completed the first step. We should tell no-one how much we are prepared to pay. We will probably have to choose between different manufacturers and between specially written and packaged programs. Discussion with other users of the proposed equipment and software is invaluable.
We must spend a lot of effort minImizing errors in the data. In most applications the computer does not collect the informationpeople do, and this means time, effort and mistakes. Errors are reduced if data is entered as soon as it is generated and if it is entered by the person who generates that data. This person can be motivated if, at frequent intervals, he is given reports and analyses of the data he has entered.
Clinical record systems are of particular interest to doctors. It is logistically impossible to key in every item from a traditional medical record, and it would be largely wasted effort anyway. In almost any application a computer is only given a carefully chosen subset of all the available information. This subset will provide answers to questions people are known to have.
If our objective is to collect statistics then we should enter only that information which can be clearly defined in a generally acceptable way. We should include sufficient information to identify a particular patient history: i.e. unit record number, hospital and date. If a retrospective analysis is required then the computer will provide a list of those histories which satisfy a well defined query. The records can then be extracted to get more details.
In conclusion our computing should not be left to the professional who doesn't understand our needs as well as we do. We must learn enough about computing to enable us to formulate realistic tasks. Only then can we expect to develop a successful application. REFERENCE I. Ershov AP. Aesthetics and the human factor in programming. Communications of the A C M 1972; SOl-50S.
